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Coal Strength/Vs. High O.V. Filler and Heat on the Maker 


Experiments were run with Marlboro cigarettes to extend the work done 
by J. Nepomuceno on improving coal removal rates. Making cigarettes 
at higher O.V.’s and the possible use of the roll hand on the tipper 
to provide additional improvement through the addition of heat was 
tested. 1 The tests demonstrated that higher O.V.'s during making 
improve coal strength and Borgwaldt loose ends. The addition of heat 
through the use of the roll hand on the tipper did not demonstrate any 
improvement of coal strength, firmness, C.V., or loose ends at any of 
the weights or O.V.'s tested. 

Marlboro cigarettes were made using 84-1 filler at 12.5, 14.1 and 17.8% 
O.V. The same fillers were also used to make cigarettes with the roll 
hand heater turned to maximum (approx. 320°C). In all of the six cases 
cigarettes were made at a wide range of weights (current target weight 
= 1005 mg and 40 mg higher and lower) 2 . 

The reason that multiple weights were tested is that some of the tests 
have complex relationships with cigarette weight, and single weight 
or uncontrolled weight tests often show ambiguous results. Also 
multiple test cigarettes could be made from single batches of filler 
and eliminate some filler variations from the experiment. This was 
important because coal strength testing requires percent differences 
greater than 12% to be significant, and different filler batches often 
have differences larger than this value. An example is given in Figure 
2 where there is a control set of data from a different run of cigaret¬ 
tes and the coal strength vs. weight plot shows this difficulty for 
the two control cigarettes. 

All cigarettes were equi11ibrated to standard conditions and then 
weight selected to + 5 mg ranges. Samples were tested for coal 
strength, C.V., FTR firmness, and Borgwaldt loose ends. 

The results agree with previous work in that higher moisture levels 
at the maker do result in fewer loose ends and improved coal removal 
rates. This has been shown to be caused by longer shread lengths (less 
maker degradation) in high O.V. cigarettes. These results are shown 
graphically in the attached Figures 1 & 2. Although the differences 
shown by the hand drawn lines are not always significantly different, 
the trends are clear. As expected cigarette firmness was not affected 
by heat or moisture level but was directly related with cigarette 
weight (Figure 3). The heat applied by the roll hand did not show any 
increase in the cylinder volume of the filler and did not show any 
effect on any of the parameters tested. 
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This work was meant to start a pilot data set to study basic cigarette 
parameters in order to understand the advantage some competitive 
companies maintain in the coal strength test. This experiment 
concludes that an, increase in filler O.V. at the maker will improve 
coal strength and loose ends. It is also evident from Figure 2 (coal 
strength vs. weight) that small increases in tobacco weight will not 
significantly improve the coal strength performance of Marlboro. For 
example a 20 mg weight increase should only give a 5-10% coal removal 
decrease which is not considered significantly different using standard 
testing methods. 

Further studies on the effects of rod voids, cation effects 
(particularly K), stem cutting techniques, and other processing 
parameters are needed but are not planned for the immediate future by 
Project 2100. These areas are being pursued by other projects. 
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